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Comparison and Value of Check 


Fertilizer Analyses’ 


By E. W. MAGRUDER 
Chief Chemist, F. S. Royster Guano Company 


N 1922 the author began sending fertilizer 
samples monthly to various chemists inter- 
ested in fertilizer work. The work was 

started with thirty-three chemists and the num- 
ber increased to sixty by 1927, and from that 
time to the present the number of collaborators 
has remained in the sixties. During the 
eighteen years some chemists have dropped 
out but others have come in and the number 
now is sixty-eight. 

The collaborating chemists are about equally 
divided between State laboratories, commercial 
fertilizer laboratories and laboratories of ferti- 
lizer manufacturers and, consequently, all 
classes of fertilizer chemists are represented. 

A well prepared and well mixed sample is 
sent out the first of each month and a com- 
pilation of the results is sent the first of the 
succeeding month. 

It is quite gratifying to find how much in- 
terest the chemist takes in the samples. A 
great majority of the collaborators have con- 
tinued to analyze the samples from the time 
they joined in the work up to the present, and 
I have had numerous suggestions from the 
collaborators as to the samples to be sent, as 
to the analyses to be made, and the methods 
to be employed. All such suggestions are most 
welcome and are complied with whenever 
possible. I have frequently collaborated with 
the Referees of the Association of Official 
Agricultural Chemists by sending some of their 
samples to my collaborators and by having 
them try some of the new methods which the 

* A paper presented at the meeting of the Division of Fer- 


tilizer Chemistry, American Chemical Society, Detroit, Mich., 
September 11, 1940. 








Referees wish tested. When the adoption of a 
new method is about to take place, I have had 
the collaborators use that method on several 
samples so that when adopted they would be 
acquainted with the handling of the method, 
and would have no difficulty in putting it into 
operation and could get accurate results at 
once. Many have found this very helpful. 

Chemists who do not have occasion to check 
often with other chemists will from time to 
time get bad results without knowing it and 
will continue doing so for some time before 
they find it out, but by analyzing the check 
samples monthly then can check with other 
chemists and at once take measures to correct 
their methods. 

I have frequently had occasion to bring to 
the attention of the chemists the effect differ- 
ent kinds of filter papers have on the results, 
by having them use different grades of filter 
paper and by this means have gotten them to 
follow A.O.A.C. methods which they had 
overlooked. 

It is surprising how many chemists will 
overlook one or another feature of our official 
methods. For instance, when a sample is sent 
out containing cottonseed meal or some other 
seed meal, many will fail to destroy the or- 
ganic matter before determining the phos- 
phoric acid and, in consequence, their results 
will be several tenths of a per cent too low. 
Many will obtain too low insoluble phosphoric 
acid results by using a course paper for filter- 
ing out the citrate-soluble phosphoric acid in 
high percentage superphosphates instead of 
using a fine paper of the grade of a Whatman 
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No. 5 as recommended by the A.O.A.C. 
Methods. These points and others have been 
frequently brought to the attention of the 
collaborators and there has been a decided 
improvement, but there are still some who 
ignore the presence of the meals and the use 
of the proper filter paper. 

In a routine laboratory the work frequently 
becomes monotonous and I have found that 
much interest is added by having the results of 
many other chemists to come in monthly on the 
same samples you have analyzed, with which 
to compare your results, and anything which 
will add interest to the work is well worth- 
while. 

While the results on the whole are better 
now than when the check work was started, 
it is still surprising what large variations often 
occur on the same sample, which proves that 
our methods and the way in which the methods 
are carried out still need much improvement. 

The variation in the results in the determina- 
tion of moisture is surprising for it is rare 
that there is not more than two per cent varia- 
tion on the sample by different chemists. We 
should certainly be able to do better than that. 
One of the causes of this variation, I think, is 
due to the calcium sulphate present in super- 
phosphates. As this material has more or less 
water of crystallization and as this water will 
come off at different temperatures under 
different conditions, it is difficult to always se- 
cure the same conditions and, therefore, the 
results will vary. I believe that a careful study 
should be made of determining the moisture in 
fertilizers so that we could get more accurate 
results. 

Chemists not infrequently make mistakes in 
reporting their results. Sometimes I can de- 
tect the mistake when it is due to incorrectly 
subtracting the insoluble phosphoric acid from 
the total, but if in other cases the figures are 
put down incorrectly, I have no means of find- 
ing it out and the results are printed as re- 
ceived. To the receiver of any analysis, put- 
ting down the results incorrectly is as bad as 
an incorrect analysis. A chemist, after taking 
the trouble to make a correct analysis, should 
certainly take the little additional trouble to 
see that it is reported correctly, and I recom- 
mend that all chemists pay particular attention 
to this point. 

As the grade of fertilizers is increasing and 
as much higher grade materials are being used 
than formerly, the fineness of the grinding 
of a sample becomes a question of much im- 
portance. ‘The drier a fertilizer sample is, the 
harder it is to keep well mixed unless finely 


ground. If moist enough to keep from sifting 
or segregating, about as good results will be 
obtained when put through a 20 mesh screen 
as through a 30 or 35 mesh screen. If, how- 
ever, it is high grade and dry enough to dust 
and roll and sift, very poor results will be 
obtained when put through a 20 mesh screen 
and it becomes necessary to put the sample 
through a much finer one—certainly through 
a 30 mesh and, in many cases, through a 35 
mesh screen. 

By putting different parts of the sample of 
fertilizer through different sieves, at times I 
have obtained very erratic results which I have 
never been able to explain. In all cases, how- 
ever, much more concordant results have been 
obtained by putting the sample through a fine 
sieve, and I recommend that all high grade 
fertilizers be put through a 35 mesh screen. 
Low grade fertilizers can still be put through 
a 20 mesh screen, and medium grade with 
enough moisture to prevent sifting can be put 
through a 20 mesh and, in some cases, through 
a 30 mesh screen. 

Dr. W. H. Ross as Referee of the 
A. O. A.C. on phosphoric acid is now at work 
on the question of how fine a sample should be 
ground and I think at the A. O. A. C. meeting 
this fall he will have some valuable informa- 
tion to report on this subject. The results we 
obtained on the samples he sent out certainly 
show the necessity of fine grinding. 

One use which has been made of the re- 
sults of the check fertilizer analyses was cer- 
tainly not contemplated when the work was 
started and is as follows: In several cases when 
a fertilizer law in some of the states has been 
up for amendment, the legislators have been 
inclined to be very strict in requiring the 
fertilizers to come up to guarantee in every 
particular and have not been inclined to allow 
the overage in one ingredient to make up for 
the deficiency in another, but when the check 
fertilizer results have been shown to them and 
they have seen how different chemists vary on 
identically the same sample, they have become 
more lenient and have allowed a reasonable 
variation from the guarantee. 

During the eighteen years the check ferti- 
lizer samples have been sent out there has 
been a marked improvement in the accuracy 
of the results received and there has been no 
let-up in the interest shown by the collabora- 
tors, and I wish to take this opportunity of 
thanking all who are engaged in the work for 
the help they have rendered me and for the 
many suggestions offered and for their gener- 
ous cooperation. 
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New and Old Methods of Processing 
Phosphate’ 


By K. D. JACOB 


Division of Fertilizer Research, Bureau of Plant Industry, Washington, D. C. 


(Continued from the October 12 issue) 


Ammoniated Superphosphates 


Monocalcium phosphate, the principal phos- 
phate component of ordinary and double super- 
phosphates, is an acid salt that readily absorbs 
free ammonia to form a mixture of ammonium 
salts and water-insoluble calcium phosphates.’° 
The quantity of ammonia that can be added 
without serious formation of citrate-insoluble 
phosphate amounts to about 3 per cent with or- 
dinary superphosphate and 9 per cent with 
double superphosphate. 

With the large-scale development of the 
domestic fixed-nitrogen industry, ammonia, in 
the form of the anhydrous liquid and of aque- 
ous solutions, became available at a price below 
that of other forms of nitrogen. This has re- 
sulted in the use of a considerable quantity 
of free ammonia in the manufacture of mixed 
fertilizer. For example, in 1937 the fertilizer 


industry consumed for this purpose 6,000 short 


tons of anhydrous ammonia, 25,000 tons of 
ammonia liquor (containing 30 per cent of 
ammonia), and 70,000 tons of ammoniating 
solutions (containing nitrogen equivalent to 45 
to 55 per cent of ammonia).! 

Aside from the lower cost of the nitrogen, 
ammoniation greatly improves the mechanicai 
condition and the drilling and storing qualities 
of superphosphate and mixed fertilizers con- 
taining superphosphate ; it reduces the rotting 
of fertilizer bags; and it provides a means for 
the fixation of significant quantities of ammonia 
with minimum dilution of the superphosphate, 
which is of considerable importance for the 
use of ordinary superphosphate in the prepara- 
tion of high-analysis fertilizer mixtures. Also, 
a considerable reduction in the quantity of sul- 
phuric-acid used in the manufacture of fertilizer 
materials may be effected by substitution of the 
free ammonia for ammonium sulphate as a 
source of nitrogen in mixed fertilizers. 


ee F. G., Ind. Eng. Chem. 22, 1378-82 (1930); 
Jacob, Hill, W. L., Ross, W. 4 and Rader, L. F., 
Jr., ae “2 1385- $2 (1930); White, L. M., Hardesty, J. O., 
and Ross, W. H., ibid. 27, 562-7 (1935); Hardesty, J. O., and 
Ross, W. H., ibid. 29, 1283-90 (1937). 

11 Mehring, A. L., Year Book Com. Fertilizer 1939, 32-41; 
a ai and Mehring, A. L., U. S. Dept. Agr. Yearbook 


The power of superphosphate to absorb 
ammonia is used to advantage in the preserva- 
tion of the nitrogen of manure, particularly in 
dairy barns. According to Midgley and Weiser 
of the Vermont Agricultural Experiment Sta- 
tion,!? ordinary superphosphate is more effec- 
tive than double superphosphate for this 
purpose. 

Ammonium Phosphates 

Two fertilizer grades of monoammonium 
phosphate are manufactured in this country, 
principally, if not entirely, by a plant in New 
Jersey. One grade contains about 11 per cent of 
nitrogen and 48 per cent of available P2Os, 
while the other contains about 16 per cent of 
nitrogen and 20 per cent of available P2Os, 
the latter being largely a mixture of ammonium 
phosphate and ammonium sulphate. A con- 
siderable portion of the production is exported. 
Also, monoammonium phosphate is produced in 
British Columbia and shipped largely to Cali- 
fornia and other west-coast States. The manu- 
facture of monoammonium phosphate involves 
simply the addition of the proper quantity of 
ammonia to a solution of phosphoric acid and 
the drying of the resulting slurry in a rotary 
kiln.18 

There is no domestic production of diammo- 
nium phosphate for fertilizer use. Prior to the 
outbreak of the present war, however, a small 
quantity was imported annually, principally as 
a component of Nitrophoska, a German-made 
complete fertilizer. Diammonium phosphate has 
the disadvantage that it loses ammonia in humid 
atmospheres. 

The total domestic consumption of ammon- 
ium phosphates for fertilizer purposes 
amounted to 65,000 short tons in 1937.14 


Organic Phosphates 


The work of Spencer and Stewart, of the 
Nevada Agricultural Experiment Station,® has 
focused attention on the possible use of certain 
organic phosphates as a means for decreasing 

12 Vermont Agr. Expt. Sta., Bull. 419, 23 pp. (1937). 

18 Ross, W. H., Merz, A. R., and Jacob, K. D., Ind. Eng. 
Chem. 21, 286-9 (1929). 

14 Mehring, A. L., Year Book Com. Fertilizer 1939, 32-41. 

15 Soil Science 38, 65-79 (1934). 
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the fixation of phosphorus applied to the soil 
as fertilizer and for increasing its penetration 
into the root zone of plants. Conrad’® and 
Hilbert and co-workers!* have shown, how- 
ever, that the behavior of the glycerophos- 
phates, for example, depends markedly on the 
type of soil, good penetration being obtained in 
some soils but not in others. Although the soil 
reactions of organic phosphates merit thorough 
investigation, and their study will likely afford 
valuable aid in the solution of the phosphorus- 
fixation problem, it is doubtful that the 
economics of their production will be such as to 
permit their use in the growing of staple crops. 


Dicalciam and Tricaleciom Phosphates 


~ Dicalcium phosphate,?® unlike ‘monocalcium 
phosphate, cannot be obtained by the direct ac- 


consumption of fertilizer dicalcium phosphate 
at 6,000 short tons in 1937. In the same year, 
imports of this material totaled 4,944 short tons, 
whereas they amounted to 3,791 and 2,592 tons 
in 1938 and 1939, respectively, in each year 
principally from Belgium. 

From the standpoint of physical properties, 
dicalcium phosphate is a very desirable ferti- 
lizer material. Also, numerous tests have shown 
that it is equal to superphosphate as a source 
of phosphorus for the growth of crops on neu- 
tral and acid soils. Results obtained in the 
Tennessee Valley States are given in Table 4. 
On the other hand, the work of the Idaho and 
Montana Agricultural Experiment Stations?° 
has demonstrated conclusively that dicalcium 
phosphate, though better than other citrate- 


Table 4 
Relative Crop Yields Produced by Dicalcium and Tricalcium Phosphates in Comparison with 
No Phosphate and Ordinary Superphosphate, on Unlimed and Limed Soils 
[Data from Ball, C. R., “A Study of the Work of the Land-Grant Colleges in the Tennessee 











Valley Area in Cooperation with the Tennessee Valley Authority,” 76 pp. (1939).] 
Unlimed. ~ Limed 
Legume Legume 
Treatment Corn Wheat Hay Corn Wheat Hay 

ee a Se” | ee reer 73.8 46.2 84.3 91.8 54.8 109.8 
Ordinary superphosphate with N and K ......... 100.0 100.0 100.0 117.8 116.8 148.1 
Dicalcium phosphate with N and K ............. 98.1 1065 101.8 112.8 122.9 153.4 
Tricalcium phosphate with N and K ............. 93.3 100.0 100.3 105.9 100.5 142.2 


tion of acids on phosphate rock. Consequently 
the fertilizer grade of this compound is usually 
made by treating a natural phosphate with 
sufficient hydrochloric acid to effect complete 
decomposition of the phosphate into phosphoric 
acid and calcium chloride. The solution is then 
neutralized with ground limestone or milk of 
lime and the precipitated dicalcium phosphate 
is separated from the calcium chloride by filtra- 
tion. Although a considerable quantity of di- 
calcium phosphate is made as a by-product of 
the manufacture of gelatin from bone, the 
greater portion of the production from this 
source is used for non-fertilizer purposes. The 
bulk of the fertilizer grade of material is pro- 
duced from phosphate rock with hydrochloric 
acid obtained as a by-product in the manufac- 
ture either of potassium sulphate from potas- 
sium chloride or of salt cake (sodium sulphate) 
from sodium chloride. 

At the present time, there is no domestic 
production of dicalcium phosphate from phos- 
phate rock. Mehring’® estimates the domestic 

16 J. Agr. Research 59, 507-18 (1939). 

17 Soil Science 46, 409-18 (1938). 

18 Fox, E. J., and Whittaker, C. W., Ind. Eng. Chem. 19, 


349-53 (1927); Rieten, J. v.d., IV Congr. intern. tech. chim. 
ind. agr. Bruxelles 2, 388-96 (1935). 


18 Year Book Com. Fertilizer 1939, 32-41. 


soluble phosphates, such as calcium metaphos- 
phate, calcined phosphate and fused phosphate 
rock, is notably less effective than the water- 
soluble phosphates (ordinary and double super- 
phosphates) in promoting the growth of crops 
on the aikaline soils of the West. 

The common but erroneous belief that tri- 
calcium phosphate is the phosphatic component 
of phosphate rock and bone has caused much 
confusion concerning the fertilizing value of 
this compound. Although tricalcium phosphate 
as such is not marketed as a fertilizer, it is 
formed to some extent when superphosphates 
are treated with free ammonia or other basic 
materials, and it is, therefore, commonly present 
in mixed fertilizers. Tests made in the 
Tennessee Valley States (Table 4) and else- 
where”! show that tricalcium phosphate is 4 
good source of phosphorus for crops on neutral 
and acid soils, though it is somewhat less effec- 
tive than either superphosphate or dicalcium 


‘phosphate. 





20 Green, J. R., Montana Agr. Expt. Sta., Bull. No. 356, 
31 pp. (1938); Willis, W. P., Jr., and Harrington, F. M., 
ibid. No. 369, 29 pp. (1939); Toevs, J. L., and Baker, G. O., 
Idaho Agr. Expt. Sta., Bull. No. 230, 27 pp. (1939). 

21 Ross, W. H., Jacob, K. D., and Beeson, K. C., J. Assoc. 
Official Agr. Chem. 15, 227-66 (1932). 
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Basic Slag 


Basic slag is obtained as a by-product of the 
manufacture of steel from high-phosphorus 
ores. It is a very important fertilizer in Europe 
where the production, exclusive of that in the 
Union of Soviet Socialist Republics, totaled 
5,481,783 metric tons in 1937. The better 
grades of European slags contain 14 to 20 per 
cent of total P2O;, of which 85 per cent or 
more is soluble in 2 per cent citric acid solution. 
In the United States, high-phosphorus iron ores 
are worked only in the Birmingham, Alabama, 
district. The slag produced from these ores 
contain 8 to 12 per cent of total P2Os,”? of 
which about 70 per cent is soluble in 2 per cent 
citric acid.2* Beside its value as a source of 


cent, with a range of 0.074 to 0.129 in the aver- 
age ratio of fluorine to P2O;.. On the basis of 
the most recent estimates of reserves, the phos- 
phate rock deposits of the United States con- 
tain 415,192,000 long tons of fluorine (Table 
6). 

In the trade, it has long been the custom to 
express the quality of phosphate rock in terms 
of the tricalcium phosphate equivalent of the 
total phosphorus. Doubtless, this custom is 
largely responsible for the wide-spread belief 
that tricalcium phosphate is the actual phos- 
phatic component of phosphate rock. It has 
been shown, however, (1) that tricalcium phos- 
phate is seldom, if ever, present in phosphate 
rock; (2) that the phosphate has the complex 


Table 5 
Fluorine in Domestic Phosphate Rock 
(Rock containing the equivalent of approximately 50% or more of tricalcium phosphate) 


Samples 

Type or Source of Phosphate Analyzed 
UG Catee IANS RIE. oie oscse.s isle nicicainieis cove susie 66 
MINSTER TABOOS 80% os. 6s o'v'k a See eis Rae eee 10 
Tennessee DOWN TOCK . 00. osc oc. s de sees 50 
WMPTRORG TINIE POGIC 65.2, bid «coco 0'e.0 0 visto» 8:8 7 
TOTMMBEOE WHITE TOCK o:o..i5 5 36 ss eve ces sue's 4 
WROntHCy. DOWIE LOCK <6...6.6 0 0:00 2 von 0e se cons 2 
SRMMANTE EN OITA - <5 Orch aed a cath cag ceed oeeO 9 
PUI iS ois sala wanes Caetae woke hee 10 
SE Sen ete tice rt oaerrea er ter 2 
WUENEMUSIRORS oi loss Sie o own ok eee 64 


1 Land rock and river rock. 
* Apatite. 
$3 Idaho, Montana, Utah and Wyoming. 


phosphorus, basic slag is an excellent material 
for neutralizing soil acidity, and it supplies 
magnesium and manganese, as well as calcium. 
Thus far, attempts to manufacture artificial 
basic slag directly from phosphate rock have 
met with little success. 

Imports of basic slag totaled only 454 short 
tons in 1939. The domestic consumption of 
basic slag in 1937 amounted to 40,800 short 
tons, including 40,000 tons from domestic 
sources.”4 

Defluorinated Phosphate 

Fluorine is a common constituent of phos- 
phate rocks throughout the world. 25 According 
to the data in Table 5, the average fluorine 
content of the different types and sources of 
domestic rock ranges from about 2.9 to 3.8 per 


22 Bowron, R. L., Mining and Metallurgy 18, 198-9 (1937). 
2% Jacob, K. D., Rader, L. F., Jr., and Ross, W. H., J. 


J 
Assoc. Official Agr. Chem. 15, 146- 62 (1932). 
% Mehring, A. L., Year Book Com. Fertilizer 1939, 32-41. 


p's K. D., Hill, W. L., Marshall, H. L., and Reynolds, 
. Dept. Agr., Tech. Bull. No. 364, "90 pp. (1933). 











Fluorine P20s_ 

Rarge Average 2 
% % Range Average 
2.54-3.95 3.76 0.1022-0.1414 0.1142 
3.17-3.95 Bri 0.1014-0.1116 0.1068 
2.32-4.08 3.55 0.1012-0.1169 0.1086 
3.27-3.77 3.49 0.1084-0.1172 0.1134 
2.95-3.85 3.38 0.1038-0.1196 0.1093 
2.66-3.14 2.90 0.1123-0.1129 0.1126 
3.19-3.70 3.44 0.1161-0.1332 0.1285 
2.64-3.39 3.00 0.0958-0.1150 0.1055 
2.83-2.89 2.86 0.0716-0.0758 0.0737 
2.45-6.86 3.47 0.0991-0.2483 0.1095 


apatite structure; and (3) that the fluorine is 
combined principally in the phosphate 
molecule.”6 

By heating silica-bearing phosphate rock at 
1,400° C. or higher temperature in the presence 
of water vapor, the fluorine can be volatilized 
and the phosphorus converted into a citrate- 
soluble condition.27 The defluorinated phos- 
phate, often called calcined phosphate or fused 
phosphate rock, has several desirable character- 
istics. The properly prepared material is highly 
soluble in neutral ammonium citrate solution. 
It requires no aging or curing and needs only to 
be ground to the desired fineness for fertilizer 
purposes. It is nonhygroscopic, has no deleteri- 
ous effect on fertilizer bags and machinery, and 
the ground material (unmixed with other sub- 

% Hendricks, S. B., Hill, W. L., Jacob, K. D., and Jefferson, 
M. E., Ind. Eng. Chem. 23, 1415- 18 (1931); McConnell, D., 
Am. ikineratogist 23, 1-20 (193 

27 Jacob, K. , Reynolds, D. ay and Marshall, H. L., Am. 
Inst. Mining Mek. Engrs., Tech. Publication No. 695, 14 pp. 


(1936); Curtis, H. A., Copson, R. L., Brown, E. H., and 
Pole, G. R., Ind. Eng. Chem. 29, 766- 70 (1937). 
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stances) does not cake or harden in storage. On 
the other hand, it is sufficiently alkaline in reac- 
tion to cause some loss of ammonia from 
ammonium salts in fertilizer mixtures. Al- 
though defluorinated phosphate is an excellent 
source of phosphorus for the growth of plants 
on neutral and acid soils, it, like other citrate- 
soluble phosphates, is not as effective as the 
water-soluble phosphates on alkaline soils.”* 
Because of difficulties in its production, de- 
fluorinated phosphate has not yet been made at 
a cost competitive with that of either ordinary 


Calcium Metaphosphate 

Crude calcium metaphosphate [Ca(POs3)2] 
can be prepared simply by heating double super- 
phosphate at high temperature, whereby the 
monocalcium phosphate is completely dehy- 
drated according to the equation 

Ca(H2PO,4)2.H2O oo Ca(POs)e + 3H20 
A more direct process, such as the one used by 
the Tennessee Valley Authority at Wilson Dam, 
Alabama, involves reacting phosphorus pent- 
oxide vapor with phosphate rock at a tempera- 
ture of approximately 1,200° C.2® For use as 


Table 6 


Estimated Quantities of Fluorine 


Grade? 
Type or Source of Phosphate % 
Florida: 
pee ORIINE cos Siisok ones ¥ekb anaes as BS = 
EERE EE EEE EET Tee 55-744 
MEIER, rene cc csp asscnce snes 40-65 + 
Tennessee : 


Brown rock 
Blue rock 
White rock 
PM ed Wai hee Sing ee clalo s Se 
Kentucky brown rock 
South Carolina land rock 
Virginia apatite 
Western states: 
Idaho 
Montana 
Utah 
Wyoming 


Noni oon & 
mm US 


70’ 


EMR Orde Cees PETS vine ak Veo eK ebe aA ee tae bates ore 
1 Expressed in terms of tricalcium phosphate. 
od ap as indicated otherwise, the data are from Mansfield, 
Am. Inst. Mining Met. Engrs., Tech. Publication No. 
1208, “10 pp. (1940); Economic Geol. 35, 405-29 (1940). 
$ Total known, probable and possible tonnages. 
4 Minimum average grade. 
’ Data from Smith, R. W., 
Conservation, Div. Geol., Bull. 


and Whitlatch, G. I., Tenn. Dept. 
No. 48, 444 pp. (1940): in- 


superphosphate or double superphosphate. It 
is the writer’s opinion, however, that produc- 
tion of defluorinated phosphate, or a similar 
material, offers the best possibility of reducing 
the cost of chemically processed phosphate fer- 
tilizer, and that the difficulties in the large-scale 
manufacture of this type of material will 
eventually be overcome. Investigations aimed 
at the solution of the problem are being con- 
ducted by the Bureau of Plant Industry and 
the Tennessee Valley Authority. 


D., and others, J. Agr. Research 50, 837-48 
(1935); Ross, W. H., and Jacob, K. D., J. Assoc. Official Agr. 
Chem. 20, 231-49 (1937); Green, J. R., Montana Agr. Expt. 
Sta., Bull. No. 356, 31 pp. (1938); Willis, W. P., Jr., and 
Harrington, F. M., ibid. No. 369, 29 pp. (1939); Toevs, J. L., 
and Baker, G. O., Idaho Agr. Expt. Sta., Bull. No. 230, 





%8 Jacob, K. 


27 pp. (1939). 


t+ ++ 


40-70 + 











in the Phosphate Deposits of the United States 
Average 
Fluorine ————Total Quantity of. —, 
Content Phosphate Rock? Fluorine 
% Long Tons Long Tons 
aH | 50,000,000° 1,550,000 
a | 3,491,580,000° 108,239,000 
3.2 1,540,259,000° 49,288,000 
2:3 96,918,000° 2,229,000 
2.9 83,233,000 2,414,000 
2.7 15,000,000 405,000 
3.0 20,000,000 600,000 
3.0 863,000 26,000 
3.5 8,798,000 308,000 
28 2,000,000° 56,000 
3.3 5,736,335,000 189,299,000 
3.4 391,323,000 13,305,000 
Z5 1,741,480,000° 43,537,000 
3.4 115,754,000 3,936,000 
pee PT aReea ka ee 13,293,543,000 415,192,000 


cludes 6,271,000 tons of 25-35 per cent minimum average 
grade material. 

6 Data from Jacob, K. D., Year Book Com. Fertilizer 1938, 
28-43, 55, 59. 

7 Approximate grade. 

8 Data from Williams, J. S., Utah 
290, 44 pp. (1939). 


Agr. Expt. Sta., Bull. No. 


fertilizer, the glassy product, which is practi- 
cally insoluble in water but is soluble in neutral 
ammonium citrate solution, needs only to be 
crushed and ground. 

Inasmuch as calcium metaphosphate contains 
60 to 65 per cent of available P2O;, as com- 
pared with 45 to 50 per cent in double super- 
phosphate, it has an advantage over the latter 
in respect to bagging, transportation and hand- 
ling costs per unit of P2O;. The metaphosphate 
seems to be an excellent fertilizer for use - 
acid and neutral soils but not on alkaline soils.%° 


2° Curtis, H. A., Copson, R. L., and Abrams, A. J., Chem. 
& Met. Eng. 44, i402 (1937); Curtis, H. A., Copson, R. L., 
Abrams, A. J., and Junkins, J. N., ibid. 45, 318- 22 (1938). 


8° See footnote 28, references 2 to 5. 


(Continued on page 22) 
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October Crop Report 


Crop prospects improved about 1 per cent 
during September and aggregate crop produc- 
tion now seems likely to be the second largest 
on record. Estimates of the Crop Reporting 
Board, based on October Ist conditions, show 
numerous small increases over those of a 
month ago. These include increases of about 2 
per cent for corn, peanuts, potatoes and 
tobacco, and increases of about 1 per cent for 
wheat, oats, barley, tame hay, and total fruits. 
But soybeans show a decrease of 5 per cent, 
rice 2 per cent, and sweet potatoes 1 per cent. 

Though the acreage of field and vegetable 
crops harvested is expected to be about 7 per 
cent less than the average prior to recent 
droughts, and there has been some shifting of 
acreages towards the less intensive crops, yields 
per acre are expected to be higher than in any 


--Total Production (in thousands)— 
7—— Indicated, 


Average Oct. 1, 
Crop 1929-38 1939 1940! 
Cotn, all, fa..3 sci. 2,299,342 2,619,137 2,352,185 
Wheat, all, bu. ...... 754,685 754,971 792,332 
Winter, bu. ....... 571,067 563,431 555,839 
All spring, bu. .... 183,619 ~=—-:191,540 =. 236,493 
Durum, bu. ..... 29,619 34,360 37,020 
Other spring, bu. 154,000 157,180 199,473 
Cr, | TES ote 1,024,852 937,215 1,218,273 
et ks aa ee 225,486 276,298 021 
BG MUG Tei cig elaine Bem 38,095 . 39,249 37,452 
Buckwheat, bu. ..... 7,617 5,739 6,048 
Flaxseed, bu. ........ 10,846 20,330 30,629 
OS ee eee 44,254 52,306 51,397 
Grain sorghums, bu... 84,148 83,102 126,211 
Hay, all time, ton.... 69,650 75,726 84,504 
Hay, wild, ton....... 9,298 8,800 8,927 
Hay, clover and 

timothy,? ton ...... 26,030 23,640 28,392 
Hay, alfalfa, ton . 24,597 27,035 29,973 
Beans, dry edible, 

100-Ib. bag ........ 13,086 13,962 14,977 
Peas, dry field, bu. .. 4,288 3,713 3,292 
Soybeans for beans, 

Bs a seis ow ace owl 27,318 87,409 81,541 
Peantits,* 1b, ........ 1,035,243 1,179,505 1,539,540 
Potatoes, bu... ....... 366,949 364,016 389,091 
Sweet potatoes, bu. .. 72,436 72,679 66,131 
PORAEOG ID: iss s5.9.0 » 1,360,661 1,848,654 1,268,912 
Sugarcane for sugar, 

A ROARS SS AEA eae 4,439 6,197 5,609 
Sugar beets, ton ..... 8,937 10,773 11,076 
Broomcorn, ton ..... 43 30 42 
RR AD oe geist ss asks a *34,310 439,380 40,260 
Apples, com’! crop, bu. 121,755 143,085 115,162 
Peaches, total crop, bu. ‘52,723 £60,822 52,516 
Pears, total crop, bu.. 426,333 431,047 32,114 
Grages* ton... 25... 3. 2,220 2,526 2,530 
BORGES FOb isic's 5 5s-0s6a 63,430 63,639 81,829 


_1 For certain crops, figures are not based on current indica- 
tions, but are carried forward from previous reports. 


2 Excludes sweetclover and lespedeza. 
8 Picked and threshed. 
4 Includes some quantities not harvested. 


5 Production includes all grapes for fresh fruit, juice, wine, 
and raisins. 


past year except 1937. Aggregate crop produc- 
tion is expected to be about 5.6 per cent above 
the pre-drought average. This would still leave 
the 1940 production substantially below the 
outstanding record of 1937 but 1.6 per cent 
above production last year and fractionally 
above other high years such as 1938, 1931, 1928 
and 1920. 

The production of feed grains this season 
appears to be large enough to feed livestock 
on hand at a nominal rate per head without 
drawing on reserves. Corn production is now 
estimated at 2,352 million bushels. This is 
about 2 per cent above average production dur- 
ing the 1929-38 period, which includes several 
drought years, but is lower than in 9 of the 
previous 10 seasons. 

Production of the principal food crops in 
1940 appears to be quite generally above aver- 
age. Most are above average in proportion to 
population. Comparing present estimates with 
averages for the 1929-1938 period, which in- 
cludes several drought years and a period when 
the population was about 4 per cent lower than 
at present, wheat production, estimated at 792 
million bushels, shows an increase of 38 million 
bushels or 5 per cent above average; and rice 
production, estimated at 51 million bushels is 
above the average by 16 per cent. Adding an 
average crop of rye and a very small crop of 
buckwheat, the prospective production of the 
4 grains is 26 million tons which would be 5 
per cent above the average. Beans, estimated 
at almost 15 million bags are 2 million above 
average. Soybeans, a source of vegetable oil 
that has been increasing very rapidly, dropped 
back this year to 82 million bushels, about 6 
million below last year but still about 3 times 
the 10-year average production. Potatoes will 
be plentiful ; the estimate of 389 million bushels 
is above average production by 22 million 
bushels or 6 per cent. This excess is partially 
offset by a rather short crop of sweet potatoes 
estimated at 66 million bushels—6 million 
bushels below average. 

The fruit crop is big, even on a per capita 
basis, and, with exports restricted, the supply 
available for domestic consumption will be 
large. Although the acreage of fruit in bear- 
ing is about the same as it was a dozen years 
ago the acreage devoted to the heavy-yielding 
orange and grapefruit crops has been expand- 
ing and these fruits form an increasing pro- 
portion of the supply. Commercial apple pro- 
duction this year is 5 per cent below average. 
Cranberries are 3 per cent below average, 
but the peach crop was about average. Pears 
are up 22 per cent and grapes 14 per cent. 


(Continued on page 26) 
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Swedish Phosphates From 
Apatite 

Progress is being made in obtaining phos- 
phate from apatite available in Sweden, and it 
is expected that by the Fall of 1940 a great deal 
more will be known about the practicability of 
utilizing this source of an important fertilizer 
ingredient. From what can be learned, it would 
appear that the proposed utilization of apatite 
in Sweden can be regarded only as a war-time 
measure, because it appears from results so far 
obtained that there is no likelihood of obtaining 
phosphates from apatite on a price basis that 
can compete with imports. 

Early in the last decade, experiments had 
already been carried out in Sweden on the ex- 
traction of phosphate from apatite. Produc- 
tion was successful although virtually on a lab- 
oratory scale and in quantities much too small 
to reduce costs to make it possible to compete 
with imports. Very little of a practical nature 
had been accomplished up to the latter part of 
1939. 

At the outbreak of the present European 
war, the former rather leisurely experimenta- 
tion became a matter of considerable import- 
ance. Action was initiated in several directions, 
out of which three different methods for the 
extraction of phosphate from apatite have been 
developed. 

The Swedish Government is keenly interested 
and has subsidized experimentation to the ex- 
tent of about 100,000 crowns ($25,000). The 
actual work was done by Stockholms Super- 
fosfatfabricks Aktb. and the Elektrovarmein- 
stitut, Stockholm. Also cooperating in these 
experiments are the Academy of Engineering 
Science, the Geological Survey of Sweden, and 
the semi-governmental company, Luossavaara- 
Kiirunavaara Aktb. 

Of the three methods being tested at present 
(none of which as yet is perfected), two are 
melting processes and one is a sintering process 
similar to that used in the treatment of iron 
ore. At present one of the melting methods 
(the so-called “stav” method) seems the most 
promising, although problems concerned with 
reducing the melting temperatures now used are 
still to be solved. It is stated that this method 
promises possibilities for treatment of imported 
raw phosphates for the output of a product 
similar to Thomas phosphate and a fertilizer 
superior to superphosphate. 

The Alndn phosphate deposits are regarded 
as one of Sweden’s sources of raw materials, 
but the Geological Survey of Sweden informs 
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us that owing to the severity of the past winter 
no investigations have been carried out since 
the preliminary ones by Doctor Eckermann 
made in the summer of 1939. However, in- 
vestigations have now been started, including 
diamond drilling, and analysis of the chemical 
structure of deposits. It is probable that defi- 
nite reports will be available in September or 
October, 1940. 

We are informed that at the Malmberget de- 
posits a small plant has been constructed to pro- 
duce raw material, which it is hoped can be 
used eventually in producing phosphate. 
Hitherto this plant has furnished material to 
laboratories only. The phosphate is extracted 
from waste resulting from the magnetic concen- 
tration of iron ore. The waste is concentrated 
and the salts are obtained by a flotation process. 
—Commercial Attaché George C. Howard, 
Stockholm. 


POUND OF NITROGEN FEEDS APPLE 
TREE FOR A WHOLE YEAR 


A 600 pound crop of apples from a vigorous 
tree 25 years old removes about one-third of a 
pound of nitrogen from the soil. For growth 
of its wood, bark, and roots such a tree uses 
about a half pound of nitrogen. The leaves 
used from a half pound to a pound of nitrogen 
in their growth and development, but this is 
restored to the tree and soil, and is not ulti- 
mately removed from the orchard. So—if loss 
of nitrogen by leaching can be prevented—a 
pound of actual nitrogen a year for a tree in 
full bearing is an ample supply. To much 
nitrogen checks the desirable coloring of the 
fruit. About 6 pounds of nitrate of soda or 
5 pounds of sulphate of ammonia would supply 
a pound of nitrogen. 

A study of Dr. J. R. Magness of the U. S. 
Department of Agriculture included chemical 
analysis of various parts of the tree at frequent 
intervals during the year. Analysis showed 
that a thrifty well-fed tree absorbs and stores 
nitrogen, particularly in its roots, and releases 
this reserve in the weeks when new growth is 
occurring and leaves are expanding, and when 
more nitrogen is required than the tree can be 
expected to draw from the soil in this peak 
period. 


It has been announced that M. H. Read & 
Associates, of Charleston, S. C., have acquired 
a controlling interest in the Southern States 
Phosphate & Fertilizer Co., and of its sub- 


sidiary, the Chatham Chemical Co., both of 
Savannah, Ga. 


BAUGH PHILADELPHIA PLANT 
DAMAGED BY FIRE 


Shortly before midnight on October 17th, 
the Philadelphia plant of The Baugh & Sons 
Company was swept by a fire of undetermined 
origin, destroying a number of the 56 buildings 
which were of frame construction. The fire 
spread rapidly and threatened the storage tanks 
of the adjoining American Distilling Co. which 
contained about 5,000,000 gallons of alcohol, 
but the favorable direction of the wind allowed 
the firemen to prevent their catching fire. 

The company has announced that arrange- 
ments have been made to take care of all 
customers’ requirements, pending decision on 
plans for future construction. 


TVA NITROGEN PLANT PLANNED 


It has been reported that the Tennessee 
Valley Authority will soon begin the construc- 
tion of a nitrogen fixation plant near Muscle 
Shoals to produce ammonium nitrate for the 
War Department. The plant, which will have 
a daily capacity of 150 tons, will be owned by 
the War Department and operated by TVA. 
When no longer needed for defense purposes, 
the plant would either be closed, or would be 
converted to make fertilizer materials. 


JAPANESE TO DEVELOP PHOSPHATE 
DEPOSITS IN FRENCH 
INDO-CHINA 

Negotiations are being conducted in Japan 
with the view to establishing a large-scale 
company for development of apatite deposits 
in French Indo-China. Plans proposes amalga- 
mation of existing Japanese firms now en- 
gaged in developing the nitrate resources of 
French Indo-China. 


GOVERNMENT REOPENS CHILEAN 
NITRATE PLANT 


The Chilean Government has empowered 
the Superintendent of Nitrate and Iodine to 
assume charge of the operations of the nitrate 
of soda plant known as the Rosario de Huara 
Oficina, which had suspended operations be- 
cause of conditions in the world nitrate market. 
This action was taken to alleviate the economic 
situation in that district which had been ag- 
gravated by the unemployment of about 800 
workers from that particular plant. 
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AMERICA’S POTASH DEFENSES ARE 
IN ORDER 


That adequate supplies of potash, an es- 
sential plant food in the growing of all crops, 
are assured America’s agricultural defense pro- 
gram, was stated on October 22nd by Dr. J. 
W. Turrentine, President of the American 
Potash Institute, Washington, D. C., in an 
address before the Washington, D. C., Rotary 
Club. In his opening remarks the speaker 
contrasted the years 1914 and 1939 in both of 
which war was declared in Europe. 

When war was declared in 1914. the price 
of potash soared from $35 to $350 and even 
to $500 per ton. In 1939 when war was de- 
clared the price was $25 per ton and there it 
still remains—$10 lower for the same grades 
of potash salts than in 1914. The reason, as 
pointed out by Dr. Turrentine, is that during 
the intervening years America has developed 
a potash industry now capable of meeting 
American requirements for this essential fer- 
tilizer ingredient, whereas in 1914 the German 
potash mines represented the sole source of 
that commodity for world agriculture. 

This achievement is the result of persistent 
effort on the part of American geologists and 
technologists in seeking the establishment of 
an American potash industry that would guar- 
antee this country against a critical shortage 
of this essential commodity such as resulted 
from the abrupt cessation of imports ex- 
perienced in 1914. 


N.F.A. SOUTHERN CONVENTION 


The Sixteenth Annual Southern Convention 
of The National Fertilizer Association will be 
held in Atlanta, Ga., on November 18th, 19th 
and 20th. The sessions will be held at the 
Atlanta-Biltmore Hotel. An interesting and 
timely program is being arranged for this 
meeting. 


MORRISON ADDED TO UNION 
POTASH STAFF 


Kenneth Morrison, formerly Baltimore man- 
ager for N. V. Potash Export My. and later 
for the French Potash Co., has joined the staff 
of the Union Potash & Chemical Co. Mr. 
Morrison will have his headquarters in the 
New York office of the company at 61 Broad- 
way and will devote his sales activities to the 
eastern seaboard from North Carolina to 
Maine. 

The company’s plant at Carlsbad, New 
Mexico, is now in partial operation and has 
already made substantial shipments of sulphate 
of potash-mangnesia, the first of this material 
to be produced in America. The muriate sec- 
tion of the plant is also in operation and first 
shipments are expected shortly. Sulphate of 
potash will also be produced and by November 
4th, the plant should be in full production. 


COTTONSEED MEAL PRODUCTION 
LOWER 

During the months of August and Septem- 
ber, receipts of cottonseed totaled 723,208 tons, 
compared with 1,365,181 tons during these 
months in 1939, according to figures released 
by the U. S. Bureau of Census. Production of 
cottonseed cake and meal during the same 
period amounted to 191,623 tons in 1940 and 
300,628 tons in 1939. Stocks on hand on 
September 30, 1940, came to 95,884 tons, a 
decrease from the 123,222 tons on hand 
September 30, 1939. 


The Organic Nitrogen Institute, with head- 
quarters in Atlanta, Ga. has appropriated 
$1,000 for studies on organic commercial fer- 
tilizers, to be carried out at the University of 
Wisconsin under Professor Emil Truog. 
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[ FERTILIZER MATERIALS MARKET | 





NEW YORK 


Little Activity in Market. Prices Remain Steady. Cargo of European Potash 
Reported in Transit. Fishing Season on Chesapeake Bay About Ended. 


Exclusive Correspondence to “The American Fertilizer.” 


New York, October 22, 1940. 


Since the last reporting period, there have 
been no notable changes or new trends to be 
observed in any of the primary fertilizer mate- 
rials markets. Buying interest is confined 
solely to routine activity, but in spite of small 
demand, most materials remain firm at previ- 
ously reported prices. 

The export market remains quiet and no new 
inquiries have been reported by the trade. 


Nitrate of Soda 


$29.40 per ton in 100-lb. bags, $28.70 in 200- 
lb. bags, and $27.00 in bulk, f.o.b. port ware- 
house. Demand is seasonal and ample port 
stocks are on hand. 


Sulphate of Ammonia 


Continues to be very tight and in heavy 
demand. Domestic price unchanged at $28.00 
in bulk, usual Atlantic and Gulf Ports. 


Superphosphate 


Ordinary superphosphate is strong and this 
market shows no change. Triple superphos- 
phate continues to be very tight, with demand 
exceeding supplies. 


Potash 


This market remains very firm at scheduled 
price. A cargo of German potash, consisting of 
10,000 tons of 60 per cent muriate in bulk, is 
reported to be in transit and due here some 
time during the first week of November. This 
material is being offered to manufacturers at 


schedule. 
Dried Blood 


No change. Buying interest at a minimum 
with local production being quoted from $2.40 
to $2.50 ($2.9114 to $3.04 per unit N), South 
American material can be bought at $2.50 to 
$2.60 ($3.04 to $3.16 per unit N). 


Tankage 


Rules easy at previously reported levels. De- 
mand is nominal and supplies are adequate. 


Nitrogenous Material 


Price continues to be strictly nominal with 
a very dull market. 


Bone Meal 


Very little domestic is on the market, but 
South American 414 and 50 per cent grade can 
be bought at from $31.00 to $32.00, c.i.f. 


Fish Scrap 


The fishing on Chesapeake Bay continues to 
be poor and some operators are ready to cease 
operations for the season. No new bookings 
of scrap have been reported. Menhaden meal 
is strictly nominal at $47.00 per ton, Baltimore 
basis. 

Soya Bean Meal 


The early demand has been surprisingly ac- 
tive and has run this market up to $29.60 per 
ton in bulk, delivered Boston area, or $29.20 
delivered New York rate points. 





BALTIMORE 


Fall Shipping Season Below Expectations. Materials 
Market Remains Stationary. Shipments of 
Spanish Potash Arriving. 

Exclusive Correspondence to “The American Fertiliser.” 


BALTIMORE, October 22, 1940. 


The fall shipping season, which is now on, 
not only got off to a late start but from present 
indications it would appear the tonnage is likely 
to be less than anticipated, in consequence of 
this, there is no buying interest being mani- 
fested in further supplies of raw materials, as 
practically all manufacturers will be carrying 
over stocks until the spring season. The 
market on materials, however, remains station- 
ary without any outstanding price changes. 

Ammoniates—There is practically no de- 
mand for fertilizer purposes, and the market 
for feeding continues about unchanged at $2.80 
to $2.90 per unit of nitrogen for tankage, and 
$3.02 per unit of nitrogen for South American 
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-- TO A CERTAINTY 


the number of pounds of raw material for a desired per cent. of plant 
food in a ton of mixed goods—or find what per cent. of a certain plant 
food in a ton of fertilizer produced by a specific quantity of raw materials. 


No mathematical calculations are necessary. You can find the figures 
in a few seconds with the aid of 


Adams’ Improved 


Pocket Formula Rule 


A Great Convenience for the Manu- 
facturer of High Analysis Goods 


IC? 


To make clearer its use, answers to such problems as the following 
can be quickly obtained: 


How much sulphate of ammonia, containing 20 per cent. of nitrogen, 
would be needed to give 4!4 per cent. nitrogen in the finished product? 


Seven hundred and fifty pounds of tankage, containing 8 per cent. 
phosphoric acid are being used in a mixture. What per cent. of phos- 
phoric acid will this supply in the finished goods? 


Should the Adams’ Formula Rule become soiled from handling, it 
may be readily cleaned with a damp cloth. 


_ 
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blood, but without any offerings pressing on the 
market to depress it. 

Nitrogenous Material—The demand is prac- 
tically at a standstill and ranges from $2.55 to 
$2.65 per unit of nitrogen, f.o.b. Baltimore. 

Sulphate of Ammonia.—This material con- 
tinues scarce and while there has not been any 
actual shortage for domestic consumption, as 
many of the buyers are storing up supplies 
against their spring requirements, there is no 
doubt that a shortage will develop by the spring 
months unless additional supplies are released 
for domestic use. The export market continues 
firm at about $39.00 to $40.00 per ton, in bags, 
f.a.s. Baltimore. 

Nitrate of Soda.—As is usual at this time of 
the year, the demand continues light and there 
is no question that some of the manufacturers 
will use nitrate in their formulas during the 
spring season if sulphate of ammonia continues 
scarce and unobtainable. Domestic producers 
as well as importers continue to quote $29.40 
per ton of 2,000 lb., in 100-lb. bags, ex port 
warehouse, with differential of 70 cents per 
ton for 200-Ib. bags and $2.40 per ton in bulk. 

Fish Scrap—Although the price of men- 
haden fish scrap is out of line with other feed- 
ing materials, the market remains firm at pre- 
viously quoted levels of $3.751%4 per unit of 
nitrogen and 10 cents per unit of B.P.L,, f.o.b. 
fish factories, and as the season will soon be 
drawing to a close, it looks as though present 
market will be maintained. As far as it can be 
learned there is very little interest being shown 
in further supplies at present asking prices. 

Superphosphate.—'The market continues 
firm and unchanged at $8.00 per ton of 2,000 
lb.. basis 16 per cent for run-of-pile, and $8.50 
for flat 16 per cent grade, both in bulk, f.o.b. 
producer’s works, Baltimore. 

Bone Meal.—No change in the market. 3 
and 50 per cent domestic steamed bone meal 
still continues to be quoted at $32.00 to $34.00 


per ton, f.o.b. Baltimore, while South Ameri- 
can 414 and 47 per cent raw bone ranges from 
$31.00 to $32.00 per ton, c.i.f. Baltimore. 

Potash—The market continues unchanged, 
and the arrival of several cargoes of Spanish 
potash during the past two weeks has encour- 
aged fertilizer manufacturers in the belief that 
with further arrivals of the Spanish product 
and stepping up in production of domestic, 
there will be ample stocks to see them through 
for the coming spring season’s business with- 
out any increase in price. 

Bags.—The burlap market is ruling slightly 
easier since last report, and the present market 
is about $112.75 per thousand, basis 40 cut 
54 in., for plain, 10-oz., for spring delivery 
at Baltimore. 


ATLANTA 


Cottonseed Meal Firmer Due to Late Season but Price 
Decline Expected Later. Spanish Potash 


now on the Market. 
Exclusive Correspondence to “The American Fertilizer.” 


ATLANTA, October 21, 1940. 


Contrary to expectations, cottonseed meal 
has been considerably firmer during the last 
week or ten days. Due to a late season, gin- 
nings are behind last year and the seed move- 
ment from the gin to mills is much less than 
should be the case at this particular time. The 
pressure of seed movement, if it comes, should 
be around the middle of November and prices 
on cottonseed meal may work lower than at 
present, although spot meal is bringing a pre- 
mium of $2.00 to $3.00 per ton over futures, 
which indicates that on hand stocks are negligi- 
ble. Imported meal is not available for ship- 
ment south but has already supplied a large 
portion of the eastern trade. With a good pea- 
nut crop and an increased soya bean crop, the 
price on cottonseed meal looks relatively high 
at the present time. 
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Potash is in better supply due to several 
cargoes of Spanish material which are now 
offered on the market. Increased production on 
the part of domestic manufacturers likewise has 
taken the edge off this market. 

The new schedule of prices of nitrate has 
been issued, namely $27.00 in bulk, f.o.b. the 
port, with 200-lb. bags at $28.70 and 100-lb. 
bags at $29.40. Ample supplies seem to be 
either on hand or en route. 

The market on materials is more or less 
unchanged and prices generally are as follows: 

Tankage.—South American, $2.60 ($3.16 
per unit N) and 10 cents, c.i.f. 

Blood.—South American, $2.55 ($3.10 per 
unit N), c.i.f. 

Sulphate of Ammonia.—Unchanged but sup- 
plies limited. 

Nitrate of Soda.—As reported above. 

Cottonseed Meal._—Prime 8 per cent, $25.00 
to $25.50, basis Memphis, or $1.50 per ton 
higher, southeastern mill points. 

Steamed Bone Meal—3 and 50 per cent, 
$31.50, ex-vessel. 

Raw Bone Meal—4¥% and 45 per cent, 
$31.50, ex-vessel. 


WILMINGTON 


Fish Meal Production Disappointing with No Surplus 
Expected. Farmers Holding Cottonseed Meal 
for Direct Sale Later in Season. 
Exclusive Correspondence to “The American Fertilizer.” 


WiLminctTon, October 21, 1940. 

Markets continue very quiet with little 
thought of buying. The extremely disappoint- 
ing catch of menhaden along the southern 
coast has put all the fish factories behind in 
their deliveries, and is putting a definite stop 
to any further offerings for delivery, as made. 
While it is believed that present contracts will 


‘~ 


be filled by January Ist, it is not believed that 
there will be the usual surplus to be offered 
later in the season. 

Cottonseed continues to be a headache to the 
buyers. The crushers report that the farmers 
are demanding the meal from their seed and 
hauling it home and the mills find it very diffi- 
cult to accumulate any meal that will be free 
for direct sale. The peculiar thing about this 
situation is that we will have the largest ton- 
nage of seed for crushing in years and the de- 
mand should be nothing above normal; con- 
sequently there is no reason to expect anything 
but a low price for the meal. However, the 
farmers will bring their meal back on the 
market after the first of the year and demand 
a bonus price from the fertilizer manufacturer 
for this meal, either in payment of accounts or 
on the purchase of fertilizer for next season. 
Prime 7 per cent meal has been bought around 


“$25.00 at the South Carolina mills, but all sales 


have been in very small volume. 

There is no interest in organics such as 
blood, nitrogenous material, soya bean meal, 
etc. 





CHICAGO 


Increased Price of Vegetable Meals Keep Animal Or- 
ganics at High Levels. Feed 
Market Unsettled. 


Exclusive Correspondence to “The American Fertilizer.” 


Cuicaco, October 21, 1940. 


But little activity has occurred in the organic 
market during the past two weeks. Improve- 
ment in prices for cottonseed meal and soya 
bean meal has encouraged organic producers to 
continue in their expressed belief of a higher 
market during the fall and winter. They admit 
that such advance will depend largely on the 
southern season. 

The feed market has been rather chaotic. 
A week after digester tankage was reduced 
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—_— call has gone out to the 
American potash industry! 
Foreign supplies of this essential 
element are virtually cut off. Do- 
mestic producers must contribute 
even greater quantities of potash 
to safeguard this nation’s agricul- 
tural and chemical requirements. 

The United States Potash Com- 
pany is geared to do its part in the 
emergency. Ten years ago this 
Company sank the first shaft of its 
mine near Carlsbad, New Mexico. 
Since then, it has worked consis- 
tently to free the United States from 





dependence upon foreign countries 
for its supply of potash. To meet 
today’s greater need, our opera- 
tions are keyed to maximum pro- 
duction. Throughout mine and 
plant, mining and refining equip- 
ment is keeping pace with the latest 
mechanical developments.A skilled 
and loyal personnel assures the 
highest peak of operating efficiency. 
Conscious of our increased respon- 
sibility, we pledge ourselves to the 
task of striving to assure the United 
States for all time of sufficient do- 
mestic supplies of potash. 


UNITED STATES POTASH COMPANY, INC., 30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 
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$2.50 per ton, the list price was again raised 
the same amount. 

Nominal prices are as follows: 

High grade ground fertilizer tankage, $2.00 
to $2.25 ($2.43 to $2.73 per unit N) and 10 
cents; standard grades crushed feeding tank- 
age, $2.50 to $2.60 ($3.04 to $3.16 per unit N) 
and 10 cents; blood, $2.65 to $2.75 ($3.22 to 
$3.34%4 per unit N); dry rendered tankage, 
50 to 57% cents per unit of protein, Chicago 
basis. 





PHILADELPHIA 


Greater Interest in Materials, Particularly in Organics. 
Sulphate of Ammonia Still Scarce. 
Exclusive Correspondence to “The American Fertilizer.” 


PHILADELPHIA, October 22, 1940. 

The past week has shown more interest in 
fertilizer materials. Organics came in for the 
larger share of attention. Sulphate of ammo- 
nia remains tight. 

Nitrate of Soda—Shipments very light. 
Price remains $27.00 in bulk; $28.70 in 200- 
lb. bags and $29.40 in 100-lb. bags, in carload 
lots. 

Sulphate of Ammonia—Firm. 
on contracts being made as scheduled. 
port demand continues. 

Dried Blood—Firm. Offered at $2.40 to 
$2.50 ($2.91% to $3.04 per unit N). South 
American at $2.50 ($3.04 per unit N). 

Tankage.—Firm. Demand fair. Price $2.50 
($3.04 per unit N) and 10 cents f.o.b. South 
American, $2.60 to $2.65 ($3.16 to $3.22 per 
unit N) and 10 cents c.i.f. 

Bone Meal.—Steady. 1 and 65 per cent at 
$36.00 to $37.00; 3 and 50 per cent at $33.00 
to $34.00; 414 and 45 per cent (South Ameri- 
can) $31.00 to $31.50. 

Superphosphate—Price unchanged. 

Potash—Published schedule prevails. 


Shipments 


Ex- 


TENNESSEE PHOSPHATE 


New Phosphorus Plants nearing Completion. 
Weather Still Hinders Mining Operations. 
Shipments Continue in Record Volume. 


Dry 


Exclusive Correspondence to “The American Fertilizer.” 


CoLuMBIA, TENN., October 21, 1940. 


Work continues to progress satisfactorily 
on the huge new electric phosphorus furnaces 
under construction at Columbia and Mt. 
Pleasant, and it is estimated that about two 
months more work will bring them to blast. 

Progress of the enormous anodes on trucks 
through the streets of Columbia and Mt. 
Pleasant, en route from the National Carbon 
Plant to the furnace sites, reminds one of the 
loads of enormous saw legs that used to be 
such a common sight in this area of hardwood 
timber, rapidly becoming so scarce. 

A few more rains have been enjoyed, but 
still far from sufficient to relieve the situation, 
and great holes are noticeable in the stock piles 
of washed storage at all the plants in this field. 

Shipments of phosphate rock both crude and 
ground continue to go out at a rapid rate, and 
it looks now as if October will show as great 
an increase over 1939 as did September. Ship- 
ments have been especially active of ground 
rock for use by large stock farms for topdress- 
ing their pastures, some of the large orders for 
this purpose having been placed by commercial 
fertilizer manufacturers themselves for some 
of their large customers. Applications of sul- 
phate of ammonia and in some areas muriate 
of potash will be made by some of these large 
stock farms to their grass pastures later this 
winter or early spring. 

The author of these reports has had his at- 
tention called to an error made by him in the 
report of September 22nd, which appeared in 
THE AMERICAN FERTILIZER of September 28, 
1940, in stating that “some experiments of the 
Potash Institute report results from such mix- 
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tures better than with superphosphate.” Of 
course, the Potash Institute does not make ex- 
periments, nor does it report on same itself. 
The experiments particularly referred to were 
really made by certain members of the staff 
of one of the Agricultural Colleges, and no re- 
port at all has as yet been officially made on 
same. One of the staff of the Potash Institute 
called the attention of the writer and certain 
members of his staff to pictures and statements 
of comparative yields from the experiments 
in progress, from which any one was able to 
observe the comparison alluded to, but no such 
comparison or statement was made by the 
Potash Institute, and the writer should not have 
permitted them to be officially given as 
responsible. 

His mistake was a most natural, even though 
unexcusable one, as he had been making this 
same claim for a great many years, based on 
the work of many experiment stations, includ- 
ing Wisconsin and Mississippi among others, 
where mixtures of muriate or sulphate of 
potash, nitrate of soda or sulphate of ammonia, 
and respectively finely ground phosphate rock 
and superphosphate, were compared, and in 
most cases where muriate of potash and sul- 
phate of ammonia were used, the rock phos- 
phate gave better results than superphosphate, 
on unlimed plots. His natural exhuberance at 
the fact of some of the Potash Institute staff 
having seen the preliminary results named in- 
dependently, and having themselves brought 
them to his attention, led to his unjustified 
official connection of the Institute therewith, 
for which he sincerely apologises. 


NEW AND OLD METHODS OF PROCESSING 
PHOSPHATE 
(Continued from page 10) 
Although the Tennessee Valley Authority, the 
only producer, has made and distributed several 
thousand tons of calcium metaphosphate, prin- 
cipally to State agricultural experiment stations 
for use in plant- -growth tests, it is too early to 
venture an opinion on the probable future status 
of the material as a commercial fertilizer. The 
cost of making elemental phosphorus will be a 
very important factor, if not the decisive one. 
Raw Phosphate Rock 
Direct use of ground raw phosphate rock 
as a source of phosphorus for plant growth was 
recommended and practiced in this country as 
early as 1870.51 Including both ground rock 


81 Waggaman, W. H., Wagner, C. R., and Gardiner, R. F., 
U. S. Dept. Agr., Bull. No. 699, 119 pp. (1918). 
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and natural finely divided phosphate, such as 
the so-called soft phosphate of Florida, the 
domestic consumption of mineral phosphate for 
direct application to the soil amounted to 95,667 
long tons in 1939, as compared with 2,192,779 
tons used in the manufacture of superphos- 
phates. Probably two-thirds of the minerai 
phosphate used for direct application comes 
from the Tennessee brown-rock deposits, and 
nearly all the remainder originates in Florida. 
Approximately 50 per cent of the entire con- 
sumption is used in Illinois. 

Although the crop-producing value of raw 
mineral phosphate, in comparison with that of 
the more soluble, chemically processed phos- 
phate, has been the subject of much study and 
discussion, there is still a wide difference of 
opinion on the relative merits of the two types 
of materials. In those cases where good results 
have been obtained with raw phosphate, it has 
usually been applied in liberal quantities to 
legumes or other green manure crops in rota- 
tion systems on non-alkaline soils. It has been 
demonstrated beyond question that raw minera! 
phosphate is a poor source of phosphorus for 
crops on alkaline soils, such as those in western 
United States.3? 


Other Phosphates 


Potassium metaphosphate is of interest as a 
prospective fertilizer material because of its 
high content of plant food. The pure salt con- 
tains 39.9 per cent of KO and 60.1 per cent of 
P:O5. The product obtained by reaction of 
potassium chloride with phosphoric acid at 
700° C. or higher temperature is only slightly 
soluble in water, but it is readily soluble in 
neutral ammonium citrate solution, and it ap- 
pears to be a good source of potassium and 
phosphorus for plants.** Potassium metaphos- 


82 See footnote 28, references 2 to 5. 


33 Madorsky, S. L., and Clark, K. G., 
244-8 (1940); ’ Bartholomew, R. P., and Jacob, K sy 
Official Agr. ‘Chem. 16, 598-611 (1933). 
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phate has been produced only on an experi- 
mental scale. Field tests with the material are 
now being made by several State experiment 
stations. 

It has been shown that simultaneous volatili- 
zation of phosphorus and potassium can be 
effected by smelting a mixture of coke, phos- 
phate rock and potash silicate, such as Georgia 
shale or wyomingite in a reducing atmosphere.** 
Although the process deserves consideration be- 
cause it offers a means for the utilization of our 
large deposits of potash silicates and because 


the products can be converted to concentrated . 


fertilizers that contain both potassium and 
phosphorus in an easily transportable form, 
further work must be done before final conclu- 
sions as to its practicability can be drawn. 
Numerous processes have been proposed for 
the manufacture of citrate-soluble phosphate 
by heating phosphate rock with alkali salts, 
usually the carbonates or sulphates of sodium. 
As yet, attempts to operate such processes on 
a commercial scale have not met with sustained 
success in this country, though some material 
has been produced and marketed in a small wav 
at various times. In Germany, however, a 
product known as Rhenania phosphate has been 
manufactured on a large scale for some years 


by heating phosphate rock with alkali salts - 


under certain conditions.**° The production of 


Rhenania phosphate is said to be about 100,000 
tons annually. 

The products of these processes are alkaline 
in reaction and show a wide range of citrate- 
soluble phosphorus. Several samples analyzed 
in the writer’s laboratory contained 25.7 to 30.4 
per cent of total P2O;, of which 57 to 92 per 
cent was soluble in neutral ammonium citrate 
solution. In some cases, conversion of the phos- 
phorus into the citrate-soluble condition is ac- 
companied by the volatilization of a consider- 
able portion of the fluorine in the phosphate 
rock, while in others evolution of the fluorine is 
small. To the extent that the phosphorus is con- 
verted into the citrate-soluble condition these 
materials appear to be excellent sources of phos- 
phorus for plants on non-alkaline soils. 

In conclusion, mention should be made of 
the role of bone products in the fertilizer in- 
dustry. Crushed bone was used directly as a 
soil amendment for many years prior to 1840, 
when Liebig proposed that it be treated with 





% Ross, W. H., Mehring, A. L., and in, R. M., Ind. Eng. 
Chem. 16, 563-6 (1924); Pike, R D id. 22, 344- 54 (1930); 
Royster, P. H., and others, U. S. hg Agr., Tech. Bull. No. 
543, 75 pp. (1937). 

% Messerschmitt, A., Ztschr. angew. 
(1922); Angew. Chem. 51, 197-203 (1938). 


Chem. 35, 537-43 
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sulphuric acid to increase the fertilizing value 


of the phosphorus. In the initial years of the 
chemical fertilizer industry bone was the only 
phosphatic material available for the manufac- 
ture of superphosphate, and it continued to be 


‘widely used for this purpose until after the 


middle of the nineteenth century. With the dis- 
covery of large deposits of mineral phosphate, 
however, and the gaining of experience in the 
manufacture of superphosphate from this 
cheaper «raw material, the chemical processing 
of bone for fertilizer gradually waned until 
today only a negligible quantity of superphos- 
phate is made from bone. For example, in 1937 
the entire domestic production of superphos- 
phate from bone amounted to only 8,000 short 
tons, made from spent bone black.2® On the 
other hand, a considerable quantity of raw bone 
meal and steamed bone meal, 85,000 short tons 
in 1937, is still used as fertilizer in this country, 
both for direct application as such to the soil, 
principally for lawns and gardens, and as an 
ingredient of mixed fertilizers for general 
crops. Also, considerable bone phosphate finds 
its way into mixed fertilizers in the form of 
tankage, fish scrap and acidulated fish. 

Since this country possesses the largest de- 
posits of phosphate rock in the world, the 
supply of raw material presents no serious 
problem. There are, however, the vitally im- 
portant problems of (1) decreasing the cost of 
phosphate fertilizer to the farmer, (2) increas- 
ing the efficiency of the plant utilization of 
phosphate applied to the soil, and (3) obtaining 
better utilization of the native phosphorus of 
the soil, all of which are inseparably associated 
with the problems of soil conservation and low- 
cost production of crops. 


% Mehring, A. L., Year Book Com. Fertilizer 1939, 32-41. 
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WHEELER JOINS SWORD STEAMSHIP 
LINE 

According to an announcement by Gregory 
Ferend, president, the Sword Steamship Com- 
pany has appointed Carl O. J. Wheeler to the 
position of general traffic manager. Mr. 
Wheeler was formerly connected with the 
American Agricultural Chemical Co. where he 
was associated with water transport and export 
work. 


OCTOBER CROP REPORT 
(Continued from page 11) 
Citrus production continues to expand and the 
crop from the 1940 bloom, to be picked during 
about, a 12-month period beginning this fall, 
may be the largest on record. 

Supplies of fresh vegetables for shipment, 
including such tender crops as green beans and 
tomatoes, are still available in some northern 
areas. The hardier kinds will continue to move 
from fields to market in volume for some weeks 
and potatoes, sweetpotatoes, cabbage, carrots, 
onions, and celery are moving into storage. 
But the 1940-41 season is starting in the South 
and Far West and new crop supplies will grad- 
ually increase in importance. 

A preliminary survey of movements during 
the 1940 season as a whole shows that produc- 
tion of 26 vegetable crops for shipment, ex- 
cluding potatoes and sweet potatoes but includ- 
ing supplies of other vegetables still to be 
harvested for fresh consumption or for stor- 
age, will be about 4 per cent larger than in 
1939 and 17 per cent above average. 

The combined acreage of 10 vegetable crops 
planted or intended to be planted for fall and 
winter harvest is indicated to be almost 5 per 
cent larger than last year, and about 25 per cent 
above the 10-year average. 
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and that the following is, to the best of his knowledge 
and belief, a true statement of the ownership, management 
(and if a daily paper, the circulation), etc., of the aforesaid 
publication for the date shown in the above caption, required 
by the Act of August 24, 1912, embodied in section 411, 
Postal Laws and Regulations, printed on the reverse of this 
form, to wit: 


MENTION “‘THE AMERICAN FERTILIZER” WHEN WRITING TO ADVERTISERS. 


1. That the names and addresses of the publisher, editor, 
managing editor, and business manager are: 


Name of Post-office Address 


Publisher, Ware Bros, Company, 
1330 Vine St., Philadelphia, Pa. 


Editor, A. A. Ware, 1330 Vine St., Philadelphia, Pa. 


Managing Editor, None. 


Business Manager, A. A. Ware, 
1330 Vine St., Philadelphia, Pa. 


2. That the owner is: (If owned by a corporation, its 
name and address must be stated and also immediately there- 
under the names and addresses of stockholders owning or 
holding one per cent or more of total amount of stock. If 
not owned by a corporation, the names and addresses of the 
individual owners must be given. If owned by a firm, com- 
pany, or other unincorporated concern, its name and address, 
as well as those of each individual member, must be given.) 

Ware Bros. Company, 1330 Vine St., Philadelphia, Pa.; 
A. A. Ware, Wayne, Pa.; Gertrude W. Case, Flemington, 
N. J.; A. W. McCall, Merion, Pa.; K. F. Ware, Haddon- 
field, N. J.; G. L. Ware, Haddonfield, N. J.; H. W. Ferkler, 
Cornelia, Ga.; H. M. Paulus, Philadelphia, Pa.; T. K. Tomkins, 
North Hills, Pa.; H. F. Graeff, Philadelphia, Pa.; John Owens, 
Phfladelphia, Pa.; Florence B. Zintl, Woodbury, N. J.; Mary 
A. Jamison, Philadelphia, Pa.; Helen W. White, Glen Rock, 
N. J.; Elizabeth W. McCall, Merion, Pa. 


3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of 
total amount of bonds, mortgages, or other securities are: 
None, 


4. That the two paragraphs next above, giving the names 
of the owners, stockholders, and security holders, if any, con- 
tain not only the list of stockholders and security holders as 
they appear upon the books of the company but also, in cases 
where the stockholder or security holder appears upon the 
books of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom 
such trustee is acting, is given; also that the said two para- 
graphs contain statements embracing affiant’s full knowledge 
and belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the 
books of the company as trustees, hold stock and securities 
in a capacity other than that of a bona fide owner; and this 
affiant has no reason to believe that any other person, asso- 
ciation, or corporation has any interest direct or indirect in 
the said stock, bonds, or other securities than as so stated 
by him. 

5. That the average number of copies of each issue of 
this publication sold or distributed, through the mails or 
otherwise, to paid subscribers during the six months preced- 
ing the date shown above is (This information is required 
from daily publications only.) 

A. A. WARE, Editor. 


Sworn to and subscribed before me this 16th day of 
October, 1940. 
A. F. WALSH, 
Notary Public. 


(My commission expires March 5, 1941.) 


AGKG 
for the Fertilizer Mant 


BATCH MIXERS« PULVERIZERS 
SCREENS * BUCKET ELEVATORS 





CONTINUOUS AMMONIATING EQUIPMENT 
BASING, MIXING & BAGGING UNITS 
COMPLETE FERTILIZER PLANTS 


THE A.J. SACKETT & SONS CO. 


1701 S$.HIGHLAND AVE., BALTIMORE, MD. 

















4it 








Oct. 26, 1940 


THE AMERICAN FERTILIZER 


27 











Books on Agriculture 
and Fertilizers 


Commercial Fertilizers 


By Giiseart H. Couiincs, Pu.D., Associate Profes- 
sor of Agronomy, Clemson Agricultural College. A 
modern, complete study of all fertilizer problems, well 
illustrated. The book gives actual research data, and 
the work of many agronomists, chemists and engineers 
has been reviewed. Each chapter has been read by 
authorities connected with organizations producing or 
marketing the products discussed; thus it represents 
a composite of the best opinions and conclusions in 
the fertilizer industry. 365 pages. 85 illustrations. 
Price $4.00. 


Handbook of Fertilizers 


By A. F. Gustarson, Pu.D., Professor of Soil Tech- 
nology, Cornell University. A revised edition of this 
popular treatise. Covers the sources, character and 
composition of fertilizers and fertilizer materials. The 
food requirements of different crops and the effects 
of different fertilizers. A valuable volume for fer- 
tilizer manufacturers and salesmen, county agents, 
agricultural teachers, farmers and truckers. 172 pages. 
5 x 8 Price $1.75. 


Manures and Fertilizers 


By H. J. Wueerer. A clear and unusually full 
discussion of the practical utilization of manures and 
fertilizers of all kinds and of their relations to the 
plant and to the soil. 389 pages. 5% x 7%. IIlus- 
trated. Price $2.75. 


Phosphoric Acid, Phosphates and 
Phosphatic Fertilizers 


By W. H. Waccaman. A comprehensive treatise, 
covering completely the subjects of phosphoric acid 
and phosphate—the sources, the processes of treat- 
ment, the products obtained, and their uses in agri- 
culture and the arts. The volatilization process for 
producing phosphoric acid is fully discussed. In addi- 
tion to the use of phosphate as a fertilizer material, 
there are chapters on phosphate baking powders, phos- 
phate water softeners, and miscellaneous uses. This 
book is one of the American Chemical Society’s tech- 
nologic monographs and contains extended references 
to the literature, which facilitates further study of 
the subject. 366 pages. Price $5.75. 


Potash Deficiency Symptoms 


By Oskar EckKsTEIN, ALBERT Bruno anv J. W. 
TURRENTINE. A_ revised edition which explains in 
detaii the signs of potash deficiency in all the im- 
portant cultivated crops as shown in appearance and 
structure of leaf, root, fruit, etc.; also the influence 
of a lack of potash on resistance to plant diseases, 
pests and climatic factors. Printed in English, French 
and German. Profusely illustrated with 55 color plates 
and 41 black and white engravings. 248 pages. 7 x 9%. 
Price $2.25. 


Potash: A Review, Estimate and Forecast 


By J. W. Turrentine, M.S., Px.D., in charge of 
Potash Investigations, Bureau of Soils, U. S. Depart- 
ment of Agriculture. This book, written by an 
authority on the subject, covers in detail the Ameri- 
can and foreign potash industry. This book deals 
with the technology of potash manufacture from 
numerous raw materials; the occurrence, properties 
and relative values of various potash minerals and 
the technology of extraction; the technology of utili- 
zing potash-bearing industrial wastes for the manu- 
facture of potash salts. European and other foreign 
sources of supply are given special attention. 188 
pages. 6 x 9. Illustrations and tables. Price $3.00. 


Soil Management 


By Firman E, Bear, Pu.D. This is a revised and 
enlarged edition of a book which was an accepted text 
book in schools with agricultural courses, and which 
also enjoyed a wide general circulation. The author 
has made a study of soils for many years, both in 
this country and in Europe. The 26 chapters cover 
five divisions of the subject—requirements of soils, 
characteristics of soils, utilizing soil resources and 
supplementing soil resources. The last division treats 
most effectively of fertilizers. 412 pages. 6 x 9. 
58 figures. Price $3.50. 


Sulphuric Acid Manufacture 


By Anvrew M.. Farruiz. This volume covers thor- 
oughly the production of sulphuric acid from its 
earliest beginnings to the latest developments in both 
chamber and contact systems. Modern apparatus, 
plant construction and production methods are de- 
scribed in detail, with numerous illustrations. Other 
chapters are also included on the production of raw 
materials as well as the uses, handling methods, cost 
accounting methods, etc., of the finished product. An 
American Chemical Society Monograph. 632 pages. 
6x 9. Price $9.75. 


Theory and Practice in the Use of Fertilizers 


By Firman E. Bear, Pu.D. Second revised edition, 
covering the progress in the manufacture and use of 
fertilizers during recent years. The history of the 
science of fertilizers from the time of Jethro Tull to 
the present era. Fertilizer practice, both in Europe 
and America, is completely examined. The various 
schemes that have been proposed for determining what 
fertilizers to use are thoroughly treated. A compari- 
son of fertilizers and their relative values is made. 
Also, there are concise statements of determining the 
fertilizer needs, and specific suggestions as to the use 
of fertilizers. 360 pages. 6 x 9. Price $4.00. 


Any of the above sent postpaid on receipt of price. A full list of books on these 
subjects sent free on request. 


WARE BROS. COMPANY 


1330 Vine Street - - 
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ACID BRICK 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Chemical Construction Corp., New York City. 
ACID EGGS 

Chemical Construction Corp., New York City. 
ACIDULATING UNITS 

Chemical Construction Corp., New York City. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
AMMO-PHOS 

American Cyanamid Co., New York City. 
AMMONIA—Anhydrous 

Barrett Company, The, New York City. 

Du: Pont de Nemours & Co., E. L, Wilmington, Del. 

Hydrocarbon Products Co., New York City. 
AMMONIA LIQUOR 

Barrett Company, The, New York City. 


Du Pont de Nemours & Co., E. I., Wilmington, Del. 


Hydrocarbon Products Co., New York City. 
AMMONIA OXIDATION UNITS 

Chemical Construction Corp., New York City. 
AMMONIATING EQUIPMENT 

Sackett & Sons Co., The A. J., Baltimore, Md. 
AUTOMATIC ELEVATOR TAKEUPS 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BABBITT 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BAGS AND BAGGING—Manufacturers 

Bagpak, Inc., New York City. 

Bemis Bro. Bag Co., St. Louis, Mo. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 
BAGS—Cotton 

Bemis Bro. Bag Co., St. Louis, Mo. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 
BAGS—Paper 

Bagpak, Inc., New York City. 

Bemis Bro. Bag Co., St. Louis, Mo. 
BAGS (Waterproof)—Manufacturers 

Bemis Bro. Bag Co., St. Louis, Mo. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 
BAGS—Dealers and Brokers 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
BAGGING MACHINES—For Filling Sacks 

Atlanta Utility Works, East Point, Ga. 

Bagpak, Inc., New York City. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BAG-CLOSING MACHINES 

Bagpak, Inc., New York City. 


BAG PILERS 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
BEARINGS 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
BELT LACING 
Sackett & Sons Co., The A. J., Baltimore, Md. 


BELTING—Chain 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link;Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


BELTING—Leather, Rubber, Canvas 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


BOILERS—Steam 
Atlanta Utility Works, East Point, Ga. 


BONE BLACK 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Work, Atlanta, Ga. 
Huber & Company, New York City. 


BONE PRODUCTS 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Work, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, Ill. 
Wellmann, William E., Baltimore, Md. 


BORAX AND BORIC ACID 
American Potash and Chem. Corp., New York City. 
Pacific Coast Borax Co., New York City. 


BROKERS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Keim, Samuel L., Philadelphia, Pa. 
Schmaltz, Jos. H., Chicago, II. 
Taylor, Henry L., Wilmington, N.C. 
Welimann, William E., Baltimore, Md. 


BUCKETS—Elevator 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 





HENRY L. TAYLOR, Broker 


Menhaden Fish Products 


Bentley's Code Cable Address “HLTAYLOR” and 
NORTH CAROLINA BANK BLDG., WILMINGTON, N.C. Fertilizer Materials 
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BUCKETS—For Hoists, Cranes, etc., Clam Shell, Orange 
Peel, Drag line, Special; Electrically Operated and 


Multi Power 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 
BURNERS—Sulphur 

Chemical Construction Corp., New York City. 
BURNERS—0Oil 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CABLEWAYS 

Hayward Company, The, New York City. 
CALCIUM-NITRATE 

Synthetic Nitrogen Products Co., New York City. 
CAL-NITRO 

Synthetic Nitrogen Products Co., New York City. 
CARBONATE.,OF AMMONIA ve 

American Agricultural Chemical Co., New York City. 

Du Pont de Nemours & Co., E. I., Wilmington, Del. 
CARS—For Moving Materials 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CARTS—Fertilizer, Standard and Roller Bearing 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CASTINGS—Acid Resisting 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
CASTINGS—Iron and Steel 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CEMENT—Acid-Proof 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Chemical Construction Corp., New York City. 
CHAIN DRIVES—Silent 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHAINS AND SPROCKETS 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHAMBERS—Acid 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 
CHEMICAL APPARATUS : 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
CHEMICALS 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga 

Ashcraft-Wilkinson Co., Atlanta, Ga 

Baker & Bro., H. J., New York City. 

Barrett Company, The, New York City. 


CHEMICALS—Continued 

Bradley & Baker, New York City. 

Du Pont de Nemours & Co., E. I., Wilmington, Del. 

Huber & Company, New York City. 

Wellmann, William E., Baltimore, Md. 
CHEMICAL PLANT CONSTRUCTION 

Atlanta Utility Works, East Point, Ga. 

Charlotte Chem, Laboratories, Inc., Charlotte, N. C. 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHEMISTS AND ASSAYERS 

Gascoyne & Co., Baltimore, Md. 

Shuey & Company, Inc., Savannah, Ga. 

Stillwell & Gladding, New York City. 

Wiley & Company, Baltimore, Md. 
CLUTCHES 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ini. 
CONCENTRATORS—Sulphuric Acid 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 
CONDITIONERS AND FILLERS 

American Limestone Co., Knoxville, Tenn. 
CONTACT ACID PLANTS 

Chemical Construction Corp., New York City. 
COPPER SULPHATE 

Tennessee Corporation, Atlanta, Ga. 
COTTONSEED PRODUCTS 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J.. New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Il. 

Taylor, Henry L., Wilmington, N.C. 

Wellmann, William E., Baltimore, Md. 
CRANES AND DERRICKS 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 

Link-Belt Speeder Corp., Chicago, Ill. and Cedar 

Rapids, Iowa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CYANAMID 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
DENS—Superphosphate 

Chemical Construction Corp., New York City. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 








Andrew M. Fairlie 


CHEMICAL ENGINEER 
OMe Ort ATLANTA, CA. 


CABLE ADDRESS: “‘SULFACID ATLANTA” 





ULPHURIC Acid Plants . . . Design, Construction, 

Equipment . . . Operation . . . Mills-Packard Water- 
Cooled Acid Chambers, Gaillard Acid-Cooled Chambers, 
Gaillard Acid Dispersers, Contact Process Sulphuric 
Acid Plants. 
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DISINTEGRATORS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
DRYERS—Direct Heat 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Sackett & Sons Co., The A. J., Baltimore, Md, 
DRIVES—Electric 

Link-Belt Company, Philadelphia, Chicago. 
DUMP CARS 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
DUST COLLECTING SYSTEMS 

Sackett & Sons Co., The A. J., Baltimore, Md. 
ELECTRIC MOTORS AND APPLIANCES 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
ELEVATORS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
ELEVATORS AND CONVEYORS—Portable 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
ENGINEERS—Chemical and Industrial 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
ENGINES—Steam 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
EXCAVATORS AND DREDGES—Drag Line and Cableway 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 

Link-Belt Speeder Corp., Chicago, Ill. and Cedar 

Rapids, Iowa. 

FERTILIZER MANUFACTURERS 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Farmers Fertilizer Co., Columbus, Ohio. 

International Agricultural Corp., New York City. 

Smith-Rowland Co., Norfolk, Va. 

U. S. Phosphoric Products Division, Tennessee Corp., 

Tampa, Fla. 

FISH SCRAP AND OIL 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
FOUNDERS AND MACHINISTS 

Atlanta Utility Works, East Point, Ga. 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 





GARBAGE TANKAGE 
Wellmann, William E., Baltimore, Md. 
GEARS—Machine Moulded and Cut 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago, 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


GEARS—Silent 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A, J., Baltimore, Md. 


GELATINE AND GLUE 
American Agricultural Chemical Co., New York City. 


GUANO 
Baker & Bro., H. J., New York City. 
HOISTS—Electric, Floor and Cage Operated, Portable 
Hayward Company, The, New York City. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
HOPPERS 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
IMPORTERS, EXPORTERS 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J.,. New York City. 
Bradley & Baker, New York City. 
Wellmann, William E., Baltimore, Md. 
IRON SULPHATE 
Tennessee Corporation, Atlanta, Ga. 


INSECTICIDES 

American Agricultural Chemical Co., New York City. 
LACING—Belt 

Sackett & Sons Co., The A. J., Baltimore, Md. 
LIMESTONE 


American Agricultural Chemical Co., New York City. 
American Limestone Co., Knoxville, Tenn. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Wellmann, William E., Baltimore, Md. 
LOADERS—Car and Wagon, for Fertilizers 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
MACHINERY—Acid Making 

Atlanta Utility Works, East Point, Ga. 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
MACHINERY—Coal and Ash Handling 

Hayward Company, The, New York City. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md, 
MACHINERY—Elevating and Conveying 

Atlanta Utility Works, East Point, Ga. 

Hayward Company, The, New York City, 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
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MACHINERY—Grinding and Pulverizing 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MACHINERY—Power Transmission 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MACHINERY—Pumping 
Atlanta Utility Works, Hast Point, Ga. 


MACHINERY—Tankage and Fish Scrap 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MAGNESIA 
California Chemical Co., New York City. 


MAGNETS 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MANGANESE SULPHATE AND CARBONATE 
Tennessee Corporation, Atlanta, Ga. 


MANGANESE SULPHATE 
Tennessee Corportion, Atlanta, Ga. 


MIXERS 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurera, Ind. 


NITRATE OF SODA 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Barrett Company, The, New York City. 
Bradley & Baker, New York City. 
Chilean Nitrate Sales Corp., New York City. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Schmaltz, Jos. H., Chicago, Ill. 
Wellmann, William E., Baltimore, Md. 


NITRATE OVENS AND APPARATUS 
Chemical Construction Corp., New York City. 


NITROGENOUS ORGANIC MATERIAL 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Du Pont de Nemours & Co., E. I., Wilmington, Del. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Smith-Rowland Co., Norfolk, Va. 
Wellmann, William E., Baitimore, Md. 


NOZZLES—Spray 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 


PACKING—For Acid Towers 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Chemical Construction Corp., New York City. 


PANS AND POTS 


Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PHOSPHATE MINING PLANTS 
Chemical Construction Corp., New York City. 


PHOSPHATE ROCK 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Charleston Mining Co., Inc., Richmond, Va. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
Ruhm, H. D., Mount Pleasant, Tenn. 
Schmaltz, Jos. H., Chicago, Il. 
Southern Phosphate Corp., Baltimore, Md. 
Taylor, Henry L., Wilmington, Del. 
Wellmann, William E., Baltimore, Md. 


PIPES—Chemical Stoneware 
Chemical Construction Corp., New York City. 


PIPES—Wooden 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PLANT CONSTRUCTION—Fertilizer and Acid 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 


POTASH SALTS—Dealers and Brokers 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, Ill. 
Synthetic Nitrogen Products Co., New York City. 
Taylor, Henry L., Wilmington, Del. 
Wellmann, William E., Baltimore, Md. 


POTASH SALTS—Manufacturers and Importers 
American Potash and Chem. Corp., New York City. 
Potash Co. of America, Baltimore, Md. 

United States Potash Co., New York City. 


PULLEYS AND HANGERS 
Atlanta Utility Works, East Point, Ga. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PUMPS—Acid-Resisting 
Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 


PYRITES—Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Jett, Joseph C., Norfolk, Va. 
Wellmann, William E., Baltimore, Md. 


QUARTZ 
Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 


RINGS—Sulphuric Acid Tower 
Chemical Construction Corp., New York City. 
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ROUGH AMMONIATES 

Bradley & Baker, New York City. 

Schmaltz, Jos. H., Chicago, Il. 

Wellmann, William E., Baltimore, Md. 
BCALES—Including Automatic Bagging 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SCRAPERS—Drag 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 
SCREENS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SEPARATORS—Air 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SEPARATORS—Including Vibrating 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SEPARATORS—Magnetic 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SHAFTING 

Atlanta Utility Works, East Point, Ga. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SHOVELS—Power 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Link-Belt Speeder Corp., Chicago, Ill. and Cedar 

Rapids, Iowa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SPRAYS—Acid Chambers 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
SPROCKET WHEELS (See Chains and Sprockets) 
STACKS 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SULPHATE OF AMMONIA 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Barrett Company, The, New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Hydrocarbon Products Co., New York City. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Ill. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
SULPHUR 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Freeport Sulphur Co., New York City. 

Texas Gulf Sulphur Co., New York City. 
SULPHURIC ACID 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 





SULPHURIC ACID—Continued 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Taylor, Henry L., Wilmington, N.C. 
U. S. Phosphoric Products Division, Tennessee Corp., 
Tampa, Fla. 
Wellmann, William E., Baltimore, Md. 
SUPERPHOSPHATE 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, III. 
Taylor, Henry L., Wilmington, N. C. 
U. S. Phosphoric Products Division, Tennessee Corp., 
Tampa, Fla. 
Wellmann, William E., Baltimore, Md. 
SUPERPHOSPHATE—Concentrated 
Armour Fertilizer Works, Atlanta, Ga. 
International Agricultural Corp., New York City. 
U. S. Phosphoric Products Division, Tennessee Corp., 
Tampa, Fla. 
SYPHONS—For Acid 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
TALLOW AND GREASE 
American Agricultural Chemical Co., New York City 
TANKAGE 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, Ill. 
Smith-Rowland Co., Norfolk, Va. 
Taylor, Henry L., Wilmington, N. C. 
Wellmann, William E., Baltimore, Md. 
TANKAGE—Garbage 
Huber & Company, New York City. 
TANKS 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
TILE—Acid-Proof 
Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 
TOWERS—Acid and Absorption 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 
UNLOADERS—Car and Boat 
Hayward Company, The, New York City. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
UREA 
Du Pont de Nemours & Co., E. I., Wilmington, Del. 
UREA-AMMONIA LIQUOR 
Du Pont de Nemours & Co., E. I., Wilmington, Del. 
VALVES—Acid-Resisting 
Atlanta Utility Works, East Point, Ga. 
Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
WHEELBARROWS (See Carts) 
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American Agricultural Chemical Co., New 

York City 
American Cyanamid Co., New York City. .— 
American Limestone Co., Knoxville, Tenn. 18 


American Potash and Chemical Corp., New 


Ga ee os een cae 4, 23 
Armour Fertilizer Works, Atlanta, Ga. ....21 
Ashcraft-Wilkinson Co., Atlanta, Ga. ...... 4 


Atlanta Utility Works, East Point, Ga.....34 


Bagpak, Inc., New York City ........... - 


Baker & Bro., H. J., New York City, 
Front cover, 20 
Barrett Company, The, New York City, 
Back cover 
Bemis Bro. Bag Company, St. Louis, Mo. 24 


Bradley & Baker, New York City......... 14 


Charleston Mining Co., Inc., Richmond, Va.— 
Charlotte Chemical Lab., Charlotte, N. C...— 
Chemical Construction Corp., New York 
SE a ee rere yes ee itt — 
Chilean Nitrate Sales Cote. .. New York City.— 


Dougherty, Jr., E., Philadelphia, Pa....... 33 


DuPont de Nemours & Co., E. I., Wilming- 
A Ti iin ea 5 nck eee ere ae — 
Duriron Company, Dayton, Ohio........ aod 


Fairlie, Andrew M., Atlanta, Ga.......... 29 
Farmers Fertilizer Co., Columbus, Ohio. . .34 


Gascoyne & Co., Inc., Baltimore, Md...... 34 


Hayward Company, The, New York City. .34 
Huber Company, L. W., New York City. .— 
Hydrocarbon Products Co., New York City. 17 


International Agricultural Corporation, New 
OE SE Wa ik 8 eee Si me KKER EN 2d cover 


Jeffrey Manufacturing Co., The, Columbus, 
SE: Ahad each a aks cates he aw cee = 


Jett, Joseph C., Norfolk, Va. ............. 34 
Keim, Samuel D., Philadelphia, Pa. ....... 33 
Link-Belt Company, Chicago, Ill........... 23 


ag Még...Works, Inc.,.. er. 


eee eee eee eee eee err e eres eeeeresesee 


Pacific Coast Borax Co., New York City, 


2d cover 
Polk Co., R. L., Detroit, Mich. .......... 25 
Potash Co. of America, Baltimore, Md., 

3d cover 
Ruhm, H. D., Columbia, Tenn. .......... 34 


Sackett & Sons Co., The A. J., Baltimore, 
Md. . 26 


oe ee eee eee eee eee eee eee eseesese 


‘icles, ‘Set Reig MI TM sti iran ex. 25 
Shuey & Company, Inc., Savannah, Ga. ....34 
Smith-Rowland Co., Norfolk, Va......... — 
Southern Phosphate Corp., Baltimore, Md. — 


Stedman’s Foundry and Machine Works, 
NR, STs Se kaise wo kay 22 


Stillwell & Gladding, New York City..... 34 


Synthetic Nitrogen Products Co., New York 
Sa sah anc tunis peer eecen eva avon oe 


Taylor, Henry"; Wilmington, NOC... : 728 
Tennessee Corporation, Atlanta, Ga. ...... — 
Texas Gulf Sulphur Co., New York City. .— 


U. §. Phosphoric Products Division, Ten- 
nessee Corp., Tampa, Fila.........00% 23 


United States Potash Co., New York City. .19 


Wellmann, William E., Baltimore, Md.....25 
Wiley & Company, Inc., Baltimore, Md. ....34 





SAMUEL D. KEIM 


By-Products and 
Fertilizer Materials 


(SINCE 1898) 
1612 MARKET STREET 
PHILADELPHIA, PENNA. 
E. DOUGHERTY, JR., Manager 
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Hayward Buckets: 


Chamber Sprays 
Have replaced other sprays in most 
plants throughout the world. Made 
of stoneware. Will not break or 
crack from temperature changes. 






severe superphosphate digging and handling. : 
THE HAYWARD CO., 202 Fulton St., New York 







Hard lead body and cap. 















Ve 2 wining oon en pgm 
ME siccest Hara navber Nories.” “ M1 | GASCOYNE & CO., INC. 







See Catalog 6-C 


Fig.6020 MONARCH MFG. WORKS, INC. 
Westmoreland and Emery Sts., Phila., Pa. 






Established 1887 


Chemists and Assayers 


Public Weighers and Samplers 


27 South Gay Street - BALTIMORE, MD. 





















































: : The Farmers Fertilizer Co. 
: Established 1868 COMPLETE FERTILIZERS 
WE MAKE ANALYSES OF BULK SUPERPHOSPHATE 
ALL KINDS SULPHURIC ACID 
130 Cedar Street :: NEW YORK | | 4:14 plant capacity. 45,000 tons, Fertilizer plant capacity, 50,000 tone 
Get in touch with us. COLUMBUS, OHIO 
FOR SALE 
We. wena ie peancon rine N : , wom he UP TO 5,000 ACRES OF TENNESSEE 
1; ° Nalysis 0 ertilizer ateriais an 
Rock. Official Chemists for both Florida Hard Rock PHOSPHATE LANDS 
iow age ae —. rie - ag Penge Mineral Rights or Fee Simple 
t g 
com "Weckee Aeuedelen 2A Be gage on Official BEST AND SAFEST PLACE TO INVEST 
Chemists for National Cottonseed Products Association. IDLE MONEY 
115 E. BAY STREET, SAVANNAH, GA. H. DP. RUHM COLUMBIA, TENN. 
— ae 





ETT ALL FERTILIZER MATERIALS Jos. C. JETT 
fF S48 SCRAP for Fertilizer and Fish Meal for Feed, 
7 tad Nitrate of Soda, Sulphate of Ammonia, Potash Salts, Board of Trade 





Superphosphate (Acid Phosphate), Meals, South Amer- Building 
BROKER at ~_ Domestic Tankage and Blood, Foreign Fish || NORFOLK, VA. 











WILEY & COMPANY, Inc. 
Analytical and Consulting BALTIMOR E, MD. 


Chemists 

















Fertilizer Machinery ano Acidulating Equipment 


BATCH MIXERS — PULVERIZERS — CAGE MILLS — SCREENS — SCALES 
ELEVATORS, AND ALL OTHER EQUIPMENT FOR COMPLETE PLANTS 


ATLANTA UTILITY WORKS - - EAST POINT, GA. 














Pie 


Read Regularly It tells what is happening SUBSCRIPTION: 
Domestic, $3; Canada, $4; Foreign, $5 


The American Fertilizer | THE AMERICAN FERTILIZER 


Ware Bros. Company, Publishers 
| 1330 Vine St., Philadelphia, U.S.A. 





The Organ of Your Industry 














MENTION “THE AMERICAN FERTILIZER” WHEN WRITING TO ADVERTISERS. 
















P O TA S H ( O M P A \ Y SOUTHERN SALES OFFICE 


of A meuea NO) S867: \G) am iey.\-0-1) 0042 -10)/40)|) (e) 


ATLANTA, GEORGIA 


GENERAL- SALES OFFICE e 


MERCANTILE TRUST BUILDING BALTIMORE, MARYLAND 
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for Your Problem 


Several different Barrett Nitrogen Solutions are manufactured. It 
will pay you to use the Barrett Nitrogen Solution adapted to 
your particular needs in your mixed fertilizers for these reasons: 


1. Its wide range of commercial use to supply Nitro- 
gen to fertilizers in ratios of 
from 1 unit Nitrogen to 6 units P.O; 
to 1 unit Nitrogen to 3 units P,O;. 
2. Its desirable ratio of Nitrate to Ammonia Nitro- 
gen. 
3. Its splendid curing properties for Superphos- 
phates and Superphosphate mixtures. 
4.\ts effect in granulating mixed fertilizer to a 
free-running form. 
5. Its comparative safety in use. (Barrett Nitrogen 
Solutions are low-pressure solutions. ) 


The services of our technical men are available to you for the asking. 


Siieeai'» THE BARRETT COMPANY, NEw YoRK,N.Y. 


HOPEWELL, VA. COLUMBIA, S. C. MONTGOMERY, ALA. MEMPHIS, TENN. 
RALEIGH, N. C. ATLANTA, GA. NEW ORLEANS, LA. SAN FRANCISCO, CAL. 


Headquarters for American-made Nitrogen 
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